: Synthesis of samples by melt spinning (MS): The directions of argon flow creating a protective atmosphere around the silica glass nozzle and the copper wheel are represented by the yellow arrow (0.2 bar argon) and the blue arrow (1.2 bar argon), respectively. The samples (~ 10 g) are placed in the center of the coil of the HF furnace (max. 300 kHz) and the power is increased slowly until the samples are at red heat (molten). As soon as this happens, the ejection pressure (0.35 bar argon) is applied in direction of the red arrow to cast the (re)molten sample through the nozzle onto the copper wheel of the melt spinning device, which rotates at 1500 rpm. The distance from the silica glass nozzle to the copper wheel is 0.3 mm. Rietveld refinements taking into account atomic parameters of GeTe-type structure (R3m) for the GeTe matrix (from reference 1, Stephens' model 2 was used to model anisotropic peak broadening); experimental (black points) and calculated (red) patterns, difference plot (blue) and reflection positions (black lines, bottom). Note that cobalt germanides were not included in the refinement due to their very small overall fraction. Rietveld refinements taking into account atomic parameter of GeTe-type structure (R3m) for the GeTe matrix (from reference 1, Stephens' model 2 was used to model anisotropic peak broadening); experimental (black points) and calculated (red) patterns, difference plot (blue) and reflection positions (black lines, bottom). Note that cobalt germanides were not included in the refinement due to their very small overall fraction.
Figure S5:
Top: PXRD patterns of samples with the compositions given in the diagrams, after melt spinning (but without SPS); Rietveld refinements taking into account atomic parameters of GeTe-type structure (R3m) for the GeTe matrix (from reference 1; for GST matrices, mixed occupation of Ge and Sb on the Wyckoff site 4b was taken into account; Stephens' model 2 was used to model anisotropic peak broadening); experimental (black points) and calculated (red) data, difference plot (blue) and reflection positions (black lines, bottom). Note that cobalt germanides were not included in the refinement due to their very small overall fraction. Figure S8 : TEM-BF images of a (MS / SPS) sample with the nominal composition (CoGe2)0.2Ge17Sb2Te20 after thermoelectric measurement: black spots represent the precipitates surrounded by GST matrix; red circles and numbers represent the EDX point measurements, results given in Table S6 . ; microstructures before and after thermoelectric measurements visualized by channeling contrast (lighter gray corresponds to higher backscattered); black arrows are a guide to the eyes to visualize that the grain and sub-grain sizes do not change significantly during thermoelectric measurements.
Figure S14:
Temperature dependent PXRD patterns of heterostructured samples with cobalt germanides in a GeTe matrix obtained by MS / SPS: at RT, the average structure of GeTe corresponds to a variant of the rhombohedral α-GeTe type; a phase transition to a disordered NaCl-type structure takes place upon heating, and the α-GeTe-type structure is formed again upon cooling; dashed yellow lines highlight these phase transitions, which are indicated e.g. by splitting of reflections (e.g. the one marked with asterisks); red and blue reflection markers indicate the structures before heating and after cooling, respectively. Note that cobalt germanides are not visible due to their low overall fraction.
Figure S15: SEM-BSE images of heterostructured GeTe with cobalt germanide precipitates: dark spots represent cobalt germanide and germanium precipitates surrounded by GeTe matrix. Table S7 : Phase transitions of the GST matrix as evidenced by temperature-dependent PXRD measurements of (CoGe2)0.01GeTe, (CoGe2)0.22(GeTe)19Sb2Te3, (CoGe2)0.2Ge17Sb2Te20 and (CoGe2)0.15(GeTe)12Sb2Te3); hystereses are caused by vacancy diffusion or and partial ordering during heating and cooling as reported in references 5-8. Note that the hystereses visible in the thermoelectric measurements of GST samples (e.g. in σ, Fig. 4 , S16 and S17) do not exactly correspond to the phase transition temperatures, which can be attributed to a temperature gradient in the samples during measurements of Seebeck coefficient and electrical conductivity. 
Modelling of transport properties and thermoelectric data 9,10
The effective charge charrier mass m* is determined by the measured Hall carrier density nH = nc/rH (assuming a spherical Fermi surface, nc = chemical charrier concentration rH = calculated Hall factor) by using two equations: c = 4 ( 2 * B ℎ 2 ) 3 2 1/2 ( ) and H = 3 1/2 ( ) −1/2 ( ) 4 0 ( ) 2 Further, the electron chemical potential η is estimated from the measured Seebeck coefficient S at a given temperature by numerical methods: 
